Two-dimensional echocardiography and gated radionuclide ventriculography were performed in 93 patients (66 men. 27 women; mean age 61 years) with 95 episodes of acute myocardial infarction within 48 hours and at 10 days after infarction. Electrocardiographic sites of infarction were: 35 anterior, 49 inferoposterior and II nonlocalized. Abnormal motion of the anterior wall, septum or apex was seen in 97 and 100% of anterior infarctions by radionuclide ventriculography and echocardiography, respectively. Abnormal motion of an inferior or posterior wall segment was seen in 91% of inferoposterior infarctions by echocardiography versus 61% seen by radionuclide ventriculography. Ejection fractions determined by echocardiography and radionuclide ventriculography correlated well (r =0.82) and did not change from the first 48 hours to 10 days after infarction (0.48 ± 0.14). Similarly, wall motion score showed minimal change from the first 48 hours to 10 days.
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In-hospital mortaljty was 37 and 42o/c in patients with Two-dimensional echocardiography and gated radionuclide ventriculography are two noninvasive methods used in evaluating regional and global left ventricular function ( I-Ill.
an ejection fraction of 0.35 or less by echocardiography and radionuclide ventriculography, respectively. 1' 110 mortality was seen in patients with an ejection fraction above 0.40 by either test. The echocardiographic wall motion score was also predictive of mortality (40 versus 2%; score os; 0.50 versus> 0.50). The I year mortality rate in the 81 short-term survivors was 17%. Mortality was lowest in patients with an ejection fraction above 0.49 or wall motion score above 0.79 (2 to 5%) and worse in those with an ejection fraction below 0.36 or wall motion score below 0.51 (36 to 63% I by either technique. Thus in acute myocardial infarction, echocardiography and radionuclide ventriculography provide a comparable assessment of left ventricular function and wall motion in anterior infarction. Echocardiography appears more sensitive in detecting inferoposterior wall motion abnormalities. Both techniques are capable of identifying subgroups of patients with a high risk of death during the acute event and with an equally high mortality rate over a I year follow-up period.
In acute myocardial infarction. each has been proposed to be of value in assessing the extent of myocardial damage and its resulting effect on prognosis (12) (13) (14) (15) (16) (17) (18) (19) (20) . Echocardiography has been particularly useful in the early diagnosis of acute myocardial infarction (21) , the detection of dyssynergy remote from the electrocardiographic site of infarction (22) and the recognition of mechanical complications. such as ventricular septal defect (23, 24) or papillary muscle rupture (25) . Radionuclide ventriculography has become a standard lor quantification of left ventricular ejection fraction and has, therefore, gained considerable acceptance as the technique of choice for serial assessment of global function after myocardial infarction (18.26,27) . The present study examines the usefulness and limitations of the two techniques as performed during routine clinical practice in 07 .1'i-IO<)7 X·H. 
Methods
Study patients. Two-dimensional echocardiography and gated radioriuclide ventriculography at rest were used to evaluate ventricular function in 95 consecutive episodes of acute myocardial infarction (64 patients with first myocardial infarction; 31 with previous myocardial infarction) occurring in 93 patients admitted within 48 hours of the onset of chest pain to The Methodist Hospital coronary care unit. Patient characteristics are summarized in Table I . Myocardial infarction was diagnosed by the presenceof the following criteria: chest pain compatible with myocardial ischemia, serial electrocardiographic changes compatible with myocardial infarction and elevation of serum creatinine kinase levels to 1.5 times the upper limit of normal for our laboratory. In four patients with left bundle branch block pattern, pain and serial enzyme changes were used to diagnose acute infarction.
Electrocardiographic classification. Standard 12 lead electrocardiograms were performed at the time of admission and at least once daily for the following 4 days. Acute transmural infarction was diagnosed by the development of new pathologic (0.04 second) Q waves utilizing the Minnesota code criteria class I or II. Nontransmural infarctions was diagnosed by the occurrence of repolarization changes utilizing the Minnesota code criteria class Ill. The electrocardiographic sites of infarction were classified as: I) anteroseptal (changes occurred in leads V1-V4); 2) anterolateral (changes in leads V3-V6); 3) inferior (changes in leads II, 1II and aVF); 4) inferoposterior (changes in leads II, 1II and aVF with tall, wide [2: 0 .041 R waves in V 1-V2 ) ; and 5) inferolateral (changes in II, III, aVF, v, and V 6 ) . There were no cases of isolated lateral infarction(changes in leads I, aVL and V s and V 6 ) . For analysis, sites I and 2 were grouped as anterior infarctionwhilesites 3 to 5 weregrouped as inferoposterior infarction. Patients with diffuse ST-T wave changes were classified as having nonlocalized nontransmural infarction.
Echocardiographic and radionuclide studies. Wide angle two-dimensional echocardiography was performed with either a mechanical sector scan (AdvancedTechnologyLaboratories mark V) or a phased array system (Varian V-3400), utilizing multiple standard echocardiographic views including the parasternal long-and short-axis, apical four chamber, apical long-axis or two chamber and subcostal four chamber view. All studies were recorded on video cassette systems equipped with bidirectional playback capability.
Radionuclide ventriculograms were obtained with the gated technique after in vivo labelingof red blood cells with 30 mCi of intravenous technetium pertechnetate, utilizing an Ohio Nuclear camera and a dedicated on-line computer system (Technicare Corporation) (10) . Data were accumulated to a preset density of 250 counts per pixel. Cardiac imaging was performed 5 to 10 minutes later. The left ventricle was visualized in the following three views: a 35°left anterior oblique with 15°of caudal tilt to optimally separate the ventricles, a 70°left anterior oblique and an anteroposterior view.
The echocardiographic and radionuclide studies were done consecutively in 86 of the 93 patients. The mean time from onset of chest pain to completion of both studies was 14.7 hours (range 2 to 48). For logistic reasons, an echocardiogram and a nuclear study could not be obtained within the first 48 hours in two and five patients, respectively. Both studies were repeated on the day before discharge (mean 10.2 days; range 7 to 18) in the survivors of the hospital phase.
Clinical evaluation ofall pati ents on admission was performed by one examiner who had no knowledge of the results of the echocardiographic or radionuclide study. The examiner determined the clinical severity of the infarction according to the classification used by Killip and Kimball (28) . The echocardiogram and nuclear studies were evaluated independently by separate investigators who were blinded to the clinical status and electrocardiographic location of infarction. The initial noninvasive studies were interpreted separately from the late hospital studies.
Measurements. The echocardiographic ejection fra ction was determined by measuring several left ventricular diameters from the basal, mid and apical third of the ventricular cavity at end-diastole(ed) and end-systole (es) using a method previouslyvalidatedat this institution (4) . Ejection fraction (EF) was calculated from the average of the diameters (D), utilizing a modification of the elipsoid formula for calculation of volumes as:
where ilL = fractional shorteningof the long axis. Because the shortening of the long axis contributes minimally to global ejection fraction (4) and because this axis is frequently foreshortened by the apical views, we have elected to estimate this component of the ejection fraction equation from a subjective assessment of the wall motion at the apex (4). Thus ilL = 0.15 with normal motion, 0.05 with apical hypokinesia, a with akinesia and -0.05 with dyskinesia.
Recently, Baran et al. (29) reported results similar to our previous observations using a similar method but measuring rather than estimating the long-axis shortening.
Echocardiographic assessment of regional wall motion was made by dividing the different walls into upper (or basilar), mid and distal (or apical) segmentsutilizinga modification of the method described by Heger et al. (Fig. I ) (14) . Each segment represented approximately one-third of the length of a wall. In addition, the tip of the apex was considered as a separate segment. Regional wall motion was evaluated by consensus of two experienced observers utilizing a modification of the method described by Gibson et al. (22) . A segment was considered to contract normally if: I) more than 50% of the length of its wall appeared to thicken well, and 2) an imaginary radius or hemichord connecting a fixed center of the ventricular cavity (in short-axis views) or the bisecting long axis to the endocardial border at the middle of the segment appeared to shorten by 25% or more. The contraction was considered hyperkinetic if the imaginary radii or hemichords appeared to shorten by 50% or greater. Hypokinesia was interpreted as diffuse when global ejection fraction was reduced below 0.50 and all segments appeared equally depressed in motion. Regional hypokinesia was detected as less than 25% appreciable shortening of the radius or hemichord associated with reduced wall thickening and with a different contraction pattern (normal or akinetic) in other segments of the ventricle; hypokinesia was considered mild if radial or hemichord shortening appeared to be greater than 10%. A segment was considered akinetic if it did not thicken during systole and dyskinetic if it appeared to bulge or exhibit systolic thinning. or both. The motion of the ventricular apex was evaluated from the apical views at a short scan depth (5 to 7 ern) as previously described (4).
A numerical score was assigned for each 11' 011 motion classification as fo llows : + 4 for hyperkinesia. + 3 for normal, + 2 for mild hypokinesia, + I for hypokinesia, 0 for akinesia and -I for dyskinesia. and a wall motion score derived as the sum of all the individual segments scores normalized for the number of segments visualized (Fig. I ). With this score system, normal ventricles had scores of 1.00 and depressed ventricles had scores of less than 1.00. This method of grading regional wall motion has been recently described from our laboratory (30) and shown to be of value in detecting severe exercise-induced ischemia associated with multivessel coronary artery disease.
Ej ectic II f raction by gated radionuclide ventriculography was determined from the 35°left anterior oblique view. utilizing a variable region of interest as end-diastolic counts minus end-systolic counts divided by end-diastolic counts (10) . Two experienced observers assessed regional wall motion from the inner motion of the endocardial border in a manner similar to the echocardiographic techniques and using a similar classification scheme. Each wall was divided into a basilar and distal segment with the apex kept as a separate segment. A wall motion score similar to the echocardiographic score was derived. Follow-up information. The in-hospital course of each patient was monitored by the investigator who performed the initial evaluation. When death occurred, its cause was classified as due to pump failure. arrhythmias or other. The I year mortality rate and cause of death in patients surviving the hospital phase was determined by telephone conversation with the patient's primary care physician. Follow-up was achieved for all patients.
Data analysis. All the data are reported as mean :t standard deviation. Comparisons of variables between early ( S; 48 hours) and late (1 0 days) studies were made utilizing the Student's t test for paired data. Comparison between groups was done with the Student's t test for unpaired data. Signifi cance of mortality between SUbgroups of patients was assessed by chi-square analysis when the total number of observations (n) was 40 or more. A Fisher's exact test was utilized when the total number of observations was less than 40. Statistical significance was established at a probability (p) value less than 0.05. Correlation of measurements between the echocardiogram and the radionuclide studies was made by linear regression analysis.
The agreement between echocardiographv and radionuclide ventriculograp hy in the assessment of 11'011 motion was determined for each wall by dividing the number of instances in which both tests agreed in terms of normal versus abnormal motion by the total number of observations and expressed as a percent agreement. The percent agreement between the two techniques on the change in wall motion from early to late studies was calculated as the sum of the number of instances in which both techniques agreed on improvement, no change or worsening of wall motion divided by the number of observations. 
Results
Of the 95 episodes of acute myocardial infarction, 64 were first episodes. Two of the 31 recurrent infarctions occurred in patients included in the first infarction group who returned with a second infarction during the course of the study. The electrocardiographic sites of infarction (Table  I) Success of echocardiographic imaging. The left ventricle was visualized by at least two echocardiographic views in all patients. The apical or subcostal four chamber view, the apical two chamber, parasternal long-axis and parasternal short-axis views were obtained in 97, 94, 92 and 84%, respectively, in all studies. The septum and the apex were always seen both in the early and late studies. Of 93 early studies, 25 (27%),10 (11%),9 (10%), and 4 (4%) failed to visualize the anterior, posterior, inferior and lateral walls, respectively. Likewise, 21 (25%), 4 (5%), 2 (2%) and I (I %) of the 83 late studies failed to visualize the anterior, posterior, inferior and lateral walls, respectively. Ejection fraction could not be measured in 6 (7%) of the 93 early studies and 5 (6%) of the 83 late studies. An ejection fraction from either one of the two studies was available in 93 of the 95 episodes of infarction. Three views of adequate quality for diameter measurements were available in 50% of all studies, two views in 41% and one view in 9%.
Correlation with electrocardiographic site of infarction ( Table 2 ). All (100%) of the electrocardiographic anterior infarctions had abnormal motion in an anterior, anterolateral, septal or apical segment by echocardiography and 97% of them by radionuclide ventriculography. In contrast, 91% of electrocardiographic inferoposterior infarctions demonstrated abnormal motion in an inferior or posterior wall segment by echocardiography versus 61% by radionuclide ventriculography. All of the inferoposterior infarctions missed by both techniques were interpreted as having normal wall motion and all were cases without electrocardiographic evidence of posterior or lateral wall involvement. In the patients with unlocalized electrocardiographic sites of infarction, echocardiography demonstrated abnormal regional wall motion in 9 (82%) of II (5 anteroseptal distribution; 4 inferoposterior distribution), and radionuclide ventriculography in 6 (55%) of II (5 anteroseptal; I inferoposterior). Results were similar in the patients with a first infarction.
Abnormal wall motion in segments not corresponding to the electrocardiographic localization of infarction was seen by both techniques in 42 to 44% of the patients with a first infarction. Echocardiography revealed abnormal motion in an inferior or posterior segment in 61% of patients with electrocardiographic anterior infarction while the radionuclide study showed abnormal motion in 44%. In patients with inferior or posterior infarction, or both, echocardiography demonstrated regional wall motion abnormalities in an anterior, lateral or septal segment in 34% compared with 44% by radionuclide ventriculography.
Ejection fraction and wall motion score. Ejectionfraction. The correlation between echocardiographic and radionuclide measurements of ejection fraction is illustrated in Figure 2 . The correlation coefficient (r) for all early and late studies combined (n = 165) was 0.82 with a standard error of estimate of 0.08 (y = 0.80x + 0.09). Although statistically significant, a higher scatter and a lower r value were observed between the echocardiographic and the radionuclide wall motion scores.
In patients with a first infarction, the mean ejection fraction determined by echocardiography and radionuclide ventriculography was essentially the same in the early study and remained unchanged at 0.53 ± 0.12 by the pre-discharge or late study. Although lower values were observed in patients with multiple infarctions (p < 0.01), the early mean ejection fraction was the same by both techniques (0.38 ± 0.15) and remained unchanged by pre-discharge time. The data for all patients combined likewise showed similar values for both techniques with no change from early to late studies (0.48 ± 0.14). Patients with anterior infarction as a group had a lower ejection fraction by either test (0.38 ± 0.14) than did those with inferoposterior infarction (0.55 ± 0.10).
Although mean values were unchanged, individual variations in ejection fraction from the early to late study were frequently observed with either technique. Using 0.05 as a physiologically significant change by radionuclide ventriculography (9) , 40 patients demonstrated no change, 22 an increase and 16 a decrease in ejection fraction.
Wall motion. In patients with a first infarction, the wall motion score during the first 48 hours averaged 0.74 ± 0.21 by echocardiography and 0.80 ± 0.23 by radionuclide ventriculography (p = not significant [NSJ). The score in the late study increasedto 0.78 ± 0.19 by echocardiography (p < 0.0 I), but remained unchanged at 0.80 by radionuclide ventriculography (p = NS). As with ejection fraction, the wall motion score in patients with multiple infarctions was lower than in patients with a first infarction (p < 0.01) by both echocardiography (0.53 ± 0.26) and radionuclide ventriculography (0.60 ± 0.27); the difference between the two tests was not significant. The score remained unchanged at predischarge time with both techniques. Patients with anterior infarction had a lower wall motion score by either test (0.59 ± 0.24) than did those with inferoposterior infarction (0.80 ± 0.17).
Comparison of regional wall motion ( Table 3 ). The percent agreement (normal versus abnormal motion) between echocardiography and radionuclide ventriculography in the early studies ranged from 58% for the inferior wall to 79% for the anterior wall, averaging 69%. At late followup study, the percent agreement varied from 56% for the inferior wall to 87% for the anterior wall, averaging 73%. A 70% overall agreement was observed for the change in wall motion from early to late study, ranging from 50% for the posterior wall to 78% for the apex. The percent disparity on change was very low in all instances, averaging 2%.
Some spontaneous variability in regional wall motion
was observed by both noninvasive techniques between the early and late studies in patients with a first infarction. Of the initially hypokinetic segments, 66% by echocardiography (158 of 238) and 48% by radionuclide ventriculography (27 of 56) remained unchanged by the late study, 30 and 39% improved by each test, respectively, while the remaining worsened. Twenty-six percent by echocardiography (19 of 73) and 47% by radionuclide ventriculography (36 of 76) of initially akinetic or dyskineticsegmentsshowed some improvement in motion by late study. The majority (over 90%) of segments with initiallynormalor hyperkinetic contraction remained normal.
In-hospital mortality. Ten of the 12 in-hospital deaths were secondary to documented left ventricular failure and occurred at a mean of 4 days after onset of infarction (range 6 hours to 14 days). Five of the deaths occurred in patients initially in Killip class I (two patients) or 2; four of the five were in patients with a first infarction. The mortality rate for patients in Killip classes I, 2, 3 and 4 was 3% (2 of 59), 19% (3 of 16), 25% (3 of 12) and 57% (4 of 7), respectively. Table 4) . A mortality rate of 37 and 42% occurred in patients with initial ejection fraction of 0.35 or less by echocardiography and radionuclide ventriculography, respectively, in contrast to 2 and 0% for ejection fraction greater than 0.35 by each test, respectively (p < 0.001). There were no deaths in patients with an ejection fraction above 0.40 by either technique. The mortality rate was 58 and 70% in patients with a first infarction with an ejection fraction of 0.35 or less by echocardiography and radionuclide ventriculography, respectively.
Ejectionfraction determined by the two noninvasive tests were highly predictive of in-hospital mortality (
Wall motion scores were likewise highly predictive of inhospital mortality. An initial score of 0.50 or less was associated with a mortality rate of 40% by echocardiography and 35% by radionuclide ventriculography, in contrast to 2 and 3% for scores greater than 0.50 by each test, respectively (p < 0.001). There were no deaths in patients with a wall motion score of 0.80 or greater by either technique.
One year mortality. Fourteen of the 81 short-term survivors died during the I year follow-up period; the majority of these (12 of 14) died within the first 6 months after infarction. All deaths appeared to be cardiac in origin and 10 were of sudden nature. Table 5 Because invasive procedures were not part of the experimental design of the study, left ventricular angiography was not available as a third independent standard for comparison. Therefore, we were limited to using electrocardiographic changes to identify the general sites of infarction. As in previous studies from this laboratory, radionuclide ventriculography was used as the standard for comparison of the echocardiographic measurement of ejection fraction.
In an attempt to fully evaluate the clinical utility of echocardiography in acute infarction, all patients examined were included, even those in whom no more than two echocardiographic views could be obtained. Therefore, the technical quality of the studies sometimes limited the evaluation of regional wall motion, particularly in the anterior wall which was not visualized in 26% of all studies. In contrast, radionuclide ventriculograms of adequate quality were always obtained and provided visualization of the left ventricle in the three views described.
Assessment of regional wall motion. Regional wall motion was assessed subjectively with both noninvasive techniques and, therefore, the results were subject to the limitations inherent to any subjective evaluation. Methods for quantification of regional function have been described for both echocardiography and radionuclide ventriculography (19, (31) (32) (33) . However, none of these methods has been well validated; they all require subjective judgments by experienced observers and, importantly, none is widely used in centers caring for myocardial infarction. Because clinical utility was a primary goal of this investigation, we elected the subjective method, despite its limitations, as it still represents the conventional approach for evaluating regional function in acute myocardial infarction. To reduce observer bias, the studies were read by two experienced observers following established criteria for classification of wall motion and without knowledge of clinical data.
Abnormal wall motion corresponding to electrocardiographic site of infarction. Both echocardiography and radionuclide ventriculography demonstrated abnormal wall motion in regions known to be supplied by the left anterior descending coronary artery in nearly all cases of electrocardiographic anterior infarction. However, echocardiography detected inferior or posterior wall motion abnormalities, or both, in inferoposterior infarction more often than did radionuclide ventriculography (91 versus 61%). Overall, regional dyssynergy was observed more frequently by echocardiography than by radionuclide ventriculography (94 versus 73%); the same was true for the subgroup of first infarctions (95 versus 68%, respectively). Thus, echocardiography appears to be a superior technique in screening for regional involvement in patients with acute myocardial infarction, particularly in the inferoposterior distribution. Interestingly, the patients missed by either tech- tion and wall motion score. In general, the lowest mortality (2 to 5%) was seen in patients with an ejection fraction of 0.50 or greater or a wall motion score of 0.80 or greater by either technique. The highest mortality (36 to 63%) occurred in patients with an ejection fraction less than 0.36 or wall motion score less than 0.51 by either test.
Discussion
This study compared echocardiography with radionuclide ventriculography in delineating areas of involved myocardium and quantitating the extent of left ventricular dys- . n = number of observations; WM = wall motion .
nique were interpreted as having normal left ventricul ar function and wall motion; all survived the acute phase of the infarction. A similar experience was reported by Horowitz et al. (21) . Abnormal regional wall motion was observed in 31 of 33 patients with acute infarctions examined by echocardiography within 12 hours of admission to the intensive care unit. The two patients with normal wall motion had an uncomplicated hospital course.
The higher sensitivity of echocardiography compared with radionuclide ventriculography for detecting inferior wall motion abnormalities has been previously noted (34) and may be due, in part, to overlapping of the right ventricle with the posterobasal segments of the left ventricle in the projections obtained with the nuclear technique. It is possible that a higher sensitivity may be obtained with additional views, such as the left posterior oblique. or with the use of the first pass technique. It should be noted. however, that all the inferior infarctions that were missed by radio- nuclide ventriculography were small and localized and the patients had normal ejection fraction and excellent prognosis. Thus, the three radionuclide views chosen for this study were appropriate for detection of clinically signifi cant inferoposterior dyssynergy.
Alth ough both techniques were highly sensitive in demonstrating some dyssynergy in an anterior , anterolateral . septal or apical segment in the electrocardiographic anterior infar ction. they frequently disagreedin the interpretation of motion in the corresponding walls. This disagreement is further depicted by the low correlation observed between wall motion scores by the two techniques. Thus the two tests. although complementary, did not always visualize the same segments of the involved walls. Furthermore. echocardiography often failed to visualize some segments, particularly in the anterior wall, and therefore relied on adjacent segments. such as the septum, to detect specific types of infarction.
Despite their disagreement, both echocardiography and radionuclide ventriculography frequently documented similar changes in regional wall motion from the first 48 hours to the predischarge study with the percent disparity between the two techniques being very low. These findin gs suggest that either test was capable of appreciating major changes in regional wall motion occurring during the course of the infarction.
Abn ormal wall motion in segments not corresponding to site of infarction . In patients with a first infarction , both tests detected with comparable frequency abnormal motion in segments not corresponding to the electrocardiographic location of the infarction. Because an independent standard of comparison such as biplane angiography was not available, the possibility that some of this remote dyssynergy represented false positive observations by either test cannot be excluded. A similar possibility of false positive observations cannot be excluded in the group of patients with electrocardiographically unlocalized sites of infarction. Nevertheless, Gibson et al. (22) recently reported the association of remote dyssynergy by echocardiography with greater prevalence of death, cardiogenic shock, reinfarction Table 4 .
and angina in acute infarction. The same group (35) has also associated this finding with the presence of multi vessel coronary artery disease. In our series of patients, remote dyssynergy resulted in lowering of the wall motion score, which in itself was found to relate significantly to a worse prognosis. Thus, it appears that remote dyssynergy is frequently a true observation with important clinical connotations.
Ejection fraction.
Although the correlation observed in this study between echocardiographic and radionuclide ejection fraction was comparable with that in some previous reports (2, 3, 6) , the correlation coefficient of 0.82 was lower than the 0.94 value reported in our original description of the method used (4). One of the main advantages of this method is that by using diameters rather than planimetry of the ventricular silhouette, a greater number of technically suboptimal echocardiograms can be measured. In the present investigation, we were able to make measurements in 93 and 94% of the early and late studies, respectively, with 98% of all patients having at least one ejection fraction measured during their hospitalization. However, the quality of the studies was good enough to make measurements in three views in only 50% of all studies, with 9% having only one view adequate for measurements. Thus, the correlation coefficient of 0.82 represents the accuracy of the method when applied in a.large clinical setting including patients with echocardiographic images of less than optimal quality. This represents a limitation of echocardiography when compared with the radionuclide standard and in some patients it created large discrepancies between the measurement of ejection fraction by the two techniques (Fig. 2) .
Despite the limitations of echocardiography, both techniques had the same mean and standard deviation for ejection fraction within the different subgroups of patients with no change from the early to the late studies. Furthermore, all but one of the in-hospital deaths had an ejection fraction less than 0.35 by both techniques and no deaths occurred in patients with an ejection fraction greater than 0.40 by either test.
When comparing the echocardiographic ejection fractions and wall motion scores with the radionuclide ejection fractions, we found that in 75% of the instances of major discrepancies in ejection fractions the echocardiographic wall motion score was in agreement with the radionuclide ejection fraction. For example, a patient with an ejection fraction by echocardiography of 0.30 and by radionuclide ventriculography of 0.53 had an echocardiographic wall motion score of 0.81 , compatible with a small infarction. Likewise, a patient with an ejection fraction of 0.42 by echocardiography and 0.34 by radionuclide ventriculography had a wall motion score of 0.39, compatible with extensive myocardial dysfunction. This observation suggests that subjective evaluation of wall motion may, at times, reflect more accurately left ventricular function than measurements made on still frames, particularly in patients where studies were technically difficult to perform.
In a study of 65 consecutive patients undergoing diagnostic cardiac catheterization, Stamm et al. (6) subjectively estimated ejection fraction from two-dimensional echocardiograms in 98% of the patients with a high correlation (r = 0.89) with angiographic ejection fraction. Echocardiographic methods requiring still frame analysis had comparable results, but were applicable to a lesser number of patients (27 to 77%). Likewise, Rich et al. (36) recently reported an excellent correlation (r = 0.93, n = 23) be-tween a subjective estimate of ejection fraction with echocardiography and the radionuclidestandard. Thus, although radionuclide ventriculography generally provides a more exact measurement of ejection fraction, echocardiography appears capable of directly or subjectively evaluating ventricular function well enough to distinguish patients at different risks of death from myocardial infarction .
Echocardiographic and radionuclide determinants of prognosis. Utilizing either the ejection fraction or the wall motion score, both noninvasive tests separated patients with a high mortality from those with virtually no mortality during the acute phase of the infarction . The prognostic value of the echocardiographic and radionuclide observations was comparable with that previously reported with hemodynamic monitoring (37, 38) and superior to the standard clinical classification of severity of infarction . Likewise, the ejection fraction and wall motion score separated different subgroups of survivors of the acute phase with signifi cantly different mortality rates at I year follow-up . Importantl y, for both the short-term and the I year prognosis , the predictive value of the two tests was similar.
Implications. In acute ' myocardial infarction, two-dimensional echocardiography and gated radionuclide ventriculography provide comparable assessment of left ventricular function and wall' motion in anterior infarction. Echocardiography appears more sensitive in detecting inferoposterior wall motion abnormalities. The data from either test clearly distinguish a subgroup of low risk patients from a group with high probability of cardiac death during the inital course of the infarction as well as in the year after infarction, thus identifying this group as candidates for aggressive evaluation and therapy.
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